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BASOPHIL LEUKOCYTE INFILTRATION IN THE POSITIVE TUBERCULIN
SKIN TEST IN MAN
JAMES E. FULTON, JR., B.S.* AND VINCENT J. DERBES, M.D.t
Abnormal numbers of basophilic granulocytes
have been observed in inflammatory reactions in
the dermis of patients with ulcerative colitis,
interstitial eystitis, and contact dermatitis (1,
The patients were divided into groups of five,
and a four day series was done on each group. On
day ONE of each series, a group of five was in-
jected with .00002 mg of freshly mixed purified
protein derivative of tuberculin. The injections
FIG. 1. Positive tuberculin reaction at 28 hours. Observe that neutrophilie granuloeytes predomi-
nate.
2, 3). In order to determine whether similar
processes may be involved in the positive tuber-
culin skin test reaction, the following study was
done using the skin-window technic developed by
J. W. Rebuck (4).
MaviloD
Thirty-two Negro patients were chosen.
Twenty-two had active tuberculosis with acid-fast
bacilli in their sputum. Ten did not have tubercu-
losis, and served as controls.
* National Foundation of Allergy Scholar (third
year medical student).
t From the Section of Dermatology, Tulane
University School of Medicine, New Orleans,
Louisiana.
This work was supported by the Burroughs
Welleome Company, through the National Foun-
dation of Allergy, New York; and by a grant from
the Henry and Henrietta Menage Research Fund
in Dermatology, Tulane University.
Received for publication November 5, 1063.
were made intradermally in the middlle third of
the volar surface of the forearm. A 1.0 cc tubercu-
lin syringe and a 25 gauge hypodermic needle were
used. All injections were performed and results
read by the same person.
Twenty-four hours later, day TWO, the epi-
dermis of the resulting reaction was scraped off
with a sterile scalpel blade, whether it was tuber-
culin positive or negative. An area of three square
millimeters was scraped down to the rete ridges.
Care was taken that the lesion did not bleed.
Following the removal of the skin, sterile cover-
slips made of glass were placed over the lesions.
Sterile gauze pads were used over the glass to keep
the eoverslips from breaking. Finally the material
was taped in place with adhesive cloth.
Four hours later, 28 hours after the initial in-jection, the first coverslip was removed and an-
other was put in its place. A similar exchange was
done at 48 hours, and at 72 hours.
All the coverslips were stained with Wright's
stain and mounted on a microscope slide with
balsam. On each slide two hundred cells were
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counted in the area that yielded the highest baso- RESULTS
philic granulocyte cell count. The cells were
1assified into four groups: Patients with Active Tuberculosis
1) polymorphic granulocytes
2) mononuclear cells (lymphocytes, monocytes, All of the tuberculous patients had a reaction
hematogenous macrophages, tissue macro- to the tuberculin after 24 hours. The lesion was
phages)
3) eosinophilic granulocytes an erythematous papule that measured between
4) basophilic granulocytes five and ten millimeters in diameter. Four hours
FIG. 2. (top). Positive tuberculin reaction at 48 hours. Mononuclear cells and basophilic granulocytes
are present.
FIG. 3. (bottom). Positive tuberculin reaction at 48 hours to demonstrate presence of both basophils
and eosinophils.
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FIG. 4. Positive tuberculin test at 72 hours showing ,'quasi mast cells" (macrophages), collagen
fibers, and dcgranulatcd basophilic granulocytes.
after scraping or 28 hours post-injection, the
stained covcrslips had a massive exudate con-
sisting of ninety-nine per cent polymorphic
granulocytes. (Fig. 1)
At 48 hours the exudate had changed. No
longer were there many polymorphic granulo-
eytcs present. The exudates were composed
mainly of mononuclear cells that were very nu-
merous and hypertrophicd. However, the most
significant change was the influx of basophils and
eosinophils. Fourteen of the twenty-two eases had
six per cent or more basophilic granuloeytes in
the exudate. Some of these also had great numbers
of eosinophils. (Figs. 2 and 3)
At 72 honrs the basophils had become hypcr-
trophied and distorted. Many of the basophils
had degranulated, and the eoverslips were full of
basophilic granules freed from the boundaries of
their cells. Some of the mononuclear cells had
become actively phagoeytotic and engulfed these
basophilic granules. These cells have been called
"abnormal mast cells" and "quasi mast cells,"
and the details from in vitro studies have been
summarized by Burton: "In cultures, mast cell
granules are phagocytosed very rapidly by macro-
phagic cells. This process results in the formation
of cells exhibiting a special morphological aspect:
macrophages or phagocytie cells whose cytoplasm
is extremely loaded with mast cell granules. In
the beginning, these inclusions are of the type and
shape of mast cell granules; later, the material
fuses and larger drops develop. The staining
properties of these substances change with age,
becoming less deeply stainable, indicating perhaps
some kind of chemical modification (5)." This is
the exact pattern of events noted here. (Fig. 4)
The most significant observation was the baso-
philic granulocytes present in this reaction. How-
ever, it must be pointed out that the infiltration
of basophils is very labile. It comes and goes in a
matter of hours, and it is not seen in patients who
arc receiving systemic steroids.
Patients without Tuberculosis
These patients constituted the controls for the
experiment. The skin test was negative for all of
these patients, and the skin was much harder to
scrape off, for there was no underlying edema or
necrosis. The exudates from this group showed a
typical response to nonspecific irritation. The
28 hour infiltrate was composed mainly of poly-
morphic granulocytes. The 48 hour cells were
mainly mononuclear. Neither the 28 nor the 48
hour migration of cells onto the coverslips was
as marked as the exudation seen in the tuber-
eulous patients. By 72 hours the lesion had healed
and there was no exudate. None of this control
group showed an excessive migration of baso-
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phils during any time period. The highest baso-
phil cell count in this group was three per cent.
DIscussIoN
The demonstration of a basophilie granulocyte
infiltration in positive tuberculin reaction af-
fords a possible explanation for the mechanism
of necrosis noted in these reactions. In cases of
these basophilie leukocytie migrations, pharma-
cologic amounts of heparin, histamine, and what-
ever else the basophil might carry are released.
The result is excessive edema, cellular necrosis,
hemorrhage, and extensive collagen formation.
In ulcerative colitis and interstitial cystitis
this reaction leads to pathologic scarring. In
contact dermatitis the reaction is evidenced by
an acute epidermal response. However, in tuber-
culosis this excessive reaction results in the
necrosis of an area of baeillary invasion and leaves
an infection-free ulcer. This constitutes a reac-
tion of primary immunologic importance.
These data correlate well with the recent work
of W. B. Shelley (7). In the indirect basophil
degranulation test for the detection of allergic
conditions, the basophilie granulocytes are
morphologieally altered in the presence of an
antigen-antibody reaction.
5UMMARY
In fourteen patients with active tuberculosis
there was an excessive migration of basophilic
granuloeytes into a positive skin test of the puri-
fied protein derivative of tuberculin as compared
with non-tuberculous control patients. The in-
filtrative inflammation process was observed by
using the human skin window technic.
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